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(54) SCRIBE DEVICE

(57) A scribe body (A) includes an abutment mem-
ber (30) and a vibration generating member (40) for
applying vibrations to the abutment member (30). The
scribe body (A) is connected to a support portion (6) of
a slide mechanism (3) through a vibration damping
member (7). Two pairs of vibration damping members
(7) are vertically spacedly arranged. The vibration
damping members (7) of each pair are arranged on the
left and right sides of the scribe body (A). By relatively
moving the abutment member (30), which is pressed
against a surface of a workpiece by its own weight of the
scribe body (A), along the surface of the workpiece
while applying vibrations, which are generated by the
vibration generating member (40), to the abutment
member (30), a scribe line is formed in the surface of
the workpiece. Vibration of the scribe body (A) is
damped by the vibration damping member (7).
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Description

Technical Field

[0001] This invention relates to a scribe device for
forming a scribe line on a surface of a workpiece of brit-
tle material such as a plate glass, ceramics or the like.

Background Art

[0002] Japanese Patent Non-examined Publication
(Kokai) No. H09-25134 discloses a scribe device in
which a scribe line is formed on a surface of a work-
piece of bristle material by applying vibration thereto so
that the workpiece can be broken along this scribe line.
In this scribe device, an outside barrel of an air cylinder
is fixed to a support portion and an inside barrel of the
air cylinder is connected to one end of a piezo actuator.
The other end of the piezo actuator is connected with a
cutter retaining portion. The cutter retaining portion is
slidably attached to the support portion through a slider
mechanism. The cutter retaining portion is moved up
and down in accordance with expansion and contraction
of the piezo actuator and a scribe line is formed on a
workpiece by vibration caused by the up and down
movement of the cutter retaining portion.
[0003] However, such a scribe device has such a
problem that resonance is liable to occur and a cutter is
sprung up from the workpiece.
[0004] In view of the above, the inventor of the
present invention had invented a scribe device prior to
the present invention, in which a scribe device body is
supported by a vibration damping member having resil-
iency (Japanese Patent Application No. H10-101967).
By this, the problem of resonance of the scribe device is
solved. However, because all (two) vibration damping
members are spacedly arranged in the same direction
as viewed from the center of gravity of a scribe body
including a body, a holder and a cutter, they are sup-
ported in a so-called cantilever fashion. This gives rise
to another problem in that the scribe body is swayed (or
swung) drawing a circular arc pattern.

Disclosure of Invention

[0005] An object of the present invention is to pro-
vide a scribe device which is capable of absorbing res-
onance and which is not swung.
[0006] In order to solve the above problems,
according to a first aspect of the present invention, there
is provided a scribe device comprising a scribe body
including an abutment member and a vibration generat-
ing member for applying vibrations to the abutment
member; and a support portion for supporting the scribe
body, wherein the scribe body is supported by the sup-
port portion through a pair of vibration damping mem-
bers, the pair of vibration damping members being
arranged in opposing relation in a direction orthogonal

to a vibrating direction with the scribe body sandwiched
therebetween.

[0007] By virtue of the above constitution, since the
vibrations transmitted to the scribe body is damped by
the vibration damping members which have resilient
property, possibility of an occurrence of resonance can
be reduced and the abutment member can be pre-
vented from being sprung up from the workpiece, thus
enabling to perform a stable scribing operation. Moreo-
ver, since the pair of vibration damping members are
arranged in opposing relation in a direction orthogonal
to the vibrating direction with the scribe body sand-
wiched therebetween, the scribe body can move back
and forth stably without being swung drawing a circular
arc pattern.
[0008] According to a second aspect of the present
invention, there is provided a scribe device having fur-
ther features, in addition to the features of the first
aspect of the present invention, in which a center of
gravity of the scribe device is located on or around a
plane extending in the vibrating direction passing
through a center of the pair of vibration damping mem-
ber. By virtue of these features, the scribe body can be
supported in a more stable manner.
[0009] According to a third aspect of the present
invention, there is provided a scribe device having fur-
ther features, in addition to the features of the first
aspect of the present invention, in which at least two
sets of the pair of vibration damping members are spac-
edly arranged in the vibrating direction. By virtue of
these features, swaying of the scribe body can be pre-
vented in a more reliable manner.
[0010] According to a fourth aspect of the present
invention, there is provided a scribe device having fur-
ther features, in addition to the features of the first
aspect of the present invention, in which each of the
vibration damping member is composed of a plate
spring. By virtue of these features, the constitution can
be simplified.
[0011] According to a fifth aspect of the present
invention, there is provided a scribe device having fur-
ther features, in addition to the features of the fourth
aspect of the present invention, in which the plate spring
extends not only in a direction orthogonal to the vibrat-
ing direction but also in an opposing direction of the pair
of plate springs. By virtue of these feature, the moving
locus of the scribe body can be more stabilized.
[0012] According to a sixth aspect of the present
invention, there is provided a scribe device having fur-
ther features, in addition to the features of the fifth
aspect of the present invention, in which a center of the
plate spring is fixed to selected one of the scribe body
and the support portion and opposite ends thereof are
fixed to the other. By virtue of these features, the scribe
body can be supported stably.
[0013] According to a seventh aspect of the present
invention, there is provided a scribe device having fur-
ther features, in addition to the features of the sixth
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aspect of the present invention, in which bent portions
are formed between the center of the plate spring and
the opposite ends of the plate spring. By virtue of these
features, the scribe body can be supported such that
the scribe body can move in the vibrating direction
smoothly.

[0014] According to an eighth aspect of the present
invention, there is provided a scribe device having fur-
ther features, in addition to the features of the first
aspect of the present invention, in which the scribe
device further comprises a slide mechanism, the slide
mechanism including a guide and a slider supported by
the guide for sliding in the vibrating direction, the slider
being provided as the support portion. By virtue of these
features, since the slider is movable by vibrations trans-
mitted from the scribe body through the plate spring, a
large reaction is not applied to the scribe body, thus
enabling to reduce the possibility of an occurrence of
resonance to the least possible extent.
[0015] According to a ninth aspect of the present
invention, there is provided a scribe device having fur-
ther features, in addition to the features of the first
aspect of the present invention, in which the vibrating
direction is generally perpendicular so that the abut-
ment member is pressed against a surface of a work-
piece by an own weight of the scribe body. By virtue of
these features, the abutment member can be pressed
by the own weight of the scribe device and without using
any special biasing mechanism. Moreover, since a
pressing force is applied to the abutment member so
that the abutment member is pressed against the sur-
face of the workpiece stably and the abutment member
is not sprung up from the workpiece, chips can be pre-
vented from occurring in the nearby area of the scribe
line and a scribe line can be formed with a higher
degree of precision.
[0016] According to a tenth aspect of the present
invention, there is provided a scribe device having fur-
ther features, in addition to the features of the first
aspect of the present invention, in which the scribe body
further includes a body and a holder supported by the
body for sliding in the vibrating direction, the abutment
member being retained by an end portion of the holder,
the body and holder having receiving portions, respec-
tively, which are in opposing relation in the vibrating
direction, a piezo actuator being sandwiched, as the
vibration generating member, between the receiving
portions, the piezo actuator being cyclically expanded
and contracted by being subjected to high frequency
voltage, and the holder being biased by the pair of resil-
ient members such that the receiving portion is pressed
against the piezo actuator. By virtue of these features,
the cyclic expansion and contraction of the piezo actua-
tor can positively be transmitted to the abutment mem-
ber in the form of vibration. Moreover, since the resilient
members apply a pre-load to the piezo actuator, the
abutment member can move following the vibratory
motion of the piezo actuator and without receiving any

affection of the reaction from the workpiece. Thus, a
favorable scribing operation can be obtained.

Brief Description of Drawing

[0017]

FIG. 1 is a front view of a scribe device according to
one embodiment of the present invention;
FIG. 2 is a side view thereof;
FIG. 3 is a plan view thereof;
FIG. 4 is a vertical sectional view, taken on line IV-
IV of FIG. 2, of the above scribe device;
FIG. 5 is a cross sectional view, taken on line V-V of
FIG. 1, of the above scribe device;
FIG. 6 is a perspective view showing an upper
bracket for supporting a damping plate spring; and
FIG. 7 is a perspective view showing a lower
bracket for supporting a damping plate spring.

Best Mode for Carrying Out the Invention

[0018] One embodiment of the present invention
will be described hereinafter with reference to the draw-
ings.
[0019] As shown in FIGS. 1 to 3, a scribe device
comprises a moving base 1 (support table, shown only
in FIG. 2), a moving mechanism 2 (shown only in FIG.
2) for moving the moving base 1 in a horizontal direc-
tion, a slide mechanism 4 attached to the moving base
1 through a base plate 3 and a scribe body A vertically
movably supported by the slide mechanism 4. This slide
mechanism 4 includes a body 10, a holder 20 supported
by the body 10 such that the holder 20 can slightly slide
in a vertical direction, a cutter 30 (head, abutment mem-
ber) disposed at a lower end of the holder 20 and two
piezo actuators 40 (vibration generating members) for
applying a vertical vibration to the holder 20.
[0020] The moving mechanism 2 moves the moving
base 1 horizontally in a left and right direction in FIG. 1
and in a direction orthogonal to a paper surface in FIG.
2.
[0021] The slide mechanism 4 includes a guide 5
fixed to the base plate 3 and a slider 6 slidably sup-
ported by the guide 5 for sliding in a vertical direction.
The slider 6 is limited its lowermost position by a stop-
per (not shown) disposed on the guide 5.
[0022] The body 10 is supported by slider 6 through
four plate springs 7 (vibration damping members having
resiliency). This will be described hereinafter in detail.
[0023] Brackets 8, 9 are fixed to an upper and a
lower end portion of the slider 6, respectively. The upper
bracket 8, as shown in FIG. 6, includes a plate-like
attachment portion 8a fixed to the slider 6, and U-
shaped spring fixing portions 8b disposed at a left and a
right side of the attachment portion 8a and extending
forward. As best shown in FIG. 2, opposite ends of the
plate spring 7 extending in a back and forth direction are
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fixed to upper surfaces of front and rear ends of the
spring fixing portions 8b.

[0024] The lower bracket 9, likewise, includes an
attachment portion 9a, and one pair of left and right
spring fixing portions 9b (see FIG. 7). The opposite
ends of the plate spring 7 extending in a back and forth
direction are fixed to upper surfaces of front and rear
ends of the spring fixing portions 9b (see FIG. 2).
[0025] On the other hand, the body 10 exhibits a
vertically elongated box-like configuration. The body 10
are formed with spring fixing portions 11 projecting from
a left and a right side surface of an upper end portion
thereof. The one pair of upper plate springs 7 are fixed
at centers thereof to the upper surfaces of the spring fix-
ing portions 11, respectively.
[0026] Expanded portions 12 expanding leftward
and rightward are formed on a lower end portion of the
body 10. The spring fixing portions 13 are formed, in
their projected fashions, on lower surfaces of the cent-
ers of the expanded portions 12 in the back and forth
direction, respectively. Each lower plate spring 7 is fixed
at the center to each spring fixing portion 12.
[0027] The four plate springs 7 are arranged with
their surfaces held horizontal (orthogonal to the vibrat-
ing direction) in the manner as described above. More-
over, the paired plate springs 7 are arranged at a same
height and in opposing relation in a left and right direc-
tion (orthogonal direction to the vibrating direction) with
the body 10 sandwiched therebetween. Each plate
spring 7 extends in a back and forth direction (orthogo-
nal not only to the vibrating direction but also to the
opposing direction of the paired plate springs 7).
[0028] Each of the four plate springs 7 has a bent
portion 7a between the fixing area at the center and the
fixing areas at opposite ends.
[0029] A vertically long receiving space 15 is
defined within the body 10 such that front and lower
sides of the body 10 are open. The body 10 exhibits a
generally U-shaped configuration in cross section. The
holder 20 is received in the receiving space 15.
[0030] The holder 20 has a vertically extending
elongated box-like configuration. A receiving space 25
is defined within the holder 20 such that a rear side of
the holder 20 is open. The holder 20 exhibits a generally
U-shaped configuration in cross section. The holder 20
is coaxial with the body 10. The center co-axis of the
body 10 and holder 20 is indicated by L in the illustra-
tion.
[0031] As best shown in FIGS. 4 and 5, two piezo
actuators 40 are received in the receiving space 25 of
the holder 20 such that the piezo actuators 40 are coax-
ial with the body 10 and the holder 20. Each actuator 40
is elongated and exhibits a square configuration in sec-
tion. The actuators 40 generate vibrations in the axial
direction. The two piezo actuators 40 are directly con-
nected together. A lower end face of the lower piezo
actuator 40 is in abutment with a bottom surface 25a
(abutment portion) of the receiving space 25 of the

holder 20.

[0032] An attachment hole 18 is formed in a left side
wall of the body 10. A nozzle (not shown) is connected
to the attachment hole 18. Air from the nozzle enters the
receiving space 15 and then flows into receiving space
25. The air flowed into the receiving space 25 is jetted to
the piezo actuators 40 to cool them. The body 10 has
holes 19 which are formed in left and right walls and a
rear wall thereof, whereas the holder 20 has holes 29
which are formed in left and right walls and a front wall
thereof. Those holes serve as air passages and air-jet-
ting ports.
[0033] The holder 20 is supported on the body 10
by a support mechanism such that the holder 20 can
slightly move in a direction (vibrating direction) along the
center axis L. The support mechanism comprises a first
support portion 50 disposed above the piezo actuators
40 and a second support portion 60 disposed under the
piezo actuators 40.
[0034] The first support portion 50, as shown in
FIG. 4, comprises a slide hole 51 having a circular con-
figuration in section which is formed all the way through
an upper wall of the holder 20 and a guide member 52
mounted on an upper wall of the body 10. The guide
member 52 includes an attachment portion 52a having
a plate-like configuration and fixed to an upper end face
of the body 10 and a cylindrical portion 52b projecting
downward from the attachment portion 52a. The cylin-
drical portion 52b extends through the upper wall of the
body 10 and is inserted into the slide hole 51 only with
a slight clearance. By this, the upper end portion of the
holder 20 is slidably supported by the body 10. Since
the slide hole 51 and the cylindrical portion 52b of the
guide member 52 are coaxial with the body 10, the slid-
ing direction of the holder 20 is coincident with the
vibrating direction of the piezo actuators 40.
[0035] A screw hole 52x is formed in the guide
member 52. An adjustment screw 55 for exhibiting an
adjusting function as later described, is threadingly
engaged with the screw hole 52x. A lower end portion
55a of the adjustment screw 55 is in abutment with an
upper end face of the upper piezo actuator 40 through a
receiving plate 56 and offered as an abutment portion of
the body 10. The lower end portion 55a of the adjust-
ment screw 55 is in the form of a convex spherical sur-
face and fittingly contacted with a receiving seat 56a
consisting of a concave spherical surface of the receiv-
ing plate 56.
[0036] The lower end portion 55a of the adjustment
screw 55 is opposed to the bottom surface 25a of the
receiving space 25 of the holder 20 in a vertical direc-
tion (direction along the center axis L). The piezo actua-
tors 40 are arranged in such a manner as to be
sandwiched between the lower end portion 55a the bot-
tom surface 25a.
[0037] The adjustment screw 55 is threadingly
engaged with a lock nut 57 for fixing the adjustment
screw 55.
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[0038] A second support portion 60, as shown in
FIG. 4, comprises a plate spring 61 as a resilient mem-
ber and a spherical ball 62 made of resilient material
such as rubber, resin or the like.

[0039] The plate spring 61 is fixed at its opposite
ends to an upper surface of the expanded portion 12 of
the body 10 and at its center to a lower end face of the
spring fixing portion 21 by a screw 63. The spring fixing
portion 21is formed on the holder 20 and tapered such
that it is reduced in thickness towards its tip. The spring
fixing portion 21 and the center of the plate spring 61
are arranged on the center axis L of the body 10, the
holder 20 and the piezo actuators 40.
[0040] The plate spring 61 has a bent portion 61a
between the center fixing area and the opposite ends
fixing areas.
[0041] The ball 62 is interposed between a head
portion of the screw 63 and the receiving plate 64. The
receiving plate 64 is fixedly bridged between lower end
faces of the left and right expanded portions 12 of the
body 10. The head portion and the receiving plate 64
are formed with receiving seats 63a, 64a, respectively,
which are in the form of concave spherical surfaces,
respectively. The ball 62 is fitted between the receiving
seats 63a, 64a. The screw 63, the center of the receiv-
ing plate 64 and the ball 62 are arranged on the center
axis L of the piezo actuators 40, etc.
[0042] An attachment structure of the cutter 30 will
now be described. The holder 20 is bifurcated into one
pair of extension portions 22. The one pair of extension
portions 22 extend downward from the fixing portion 21.
The plate spring 61, the ball 62 and the receiving plate
64 are arranged between the extension portions 22.
[0043] A first attachment 71 is connected to lower
end portions (distal end portions) of the extension por-
tions 22 of the holder 20. A second attachment 72 is
connected to the first attachment portion 71 such that
the angle of connection can be adjusted. A lower sur-
face of the second attachment 72 is formed with a
receiving hole 72a. The cutter 30 is received in this
receiving hole 72a and removably fixed thereto by a
screw 73.
[0044] The cutter 30 is disposed on the center axis
L of the piezo actuators 40. A lower end (distal end) of
the cutter 30 has a conical shape and is sharpened. A
pyramidal diamond grain is secured to the lower end of
the cutter 30. A vertex of the diamond grain faces down-
ward so as to contact a plate glass 100 (workpiece) as
later described.
[0045] A guide plate 35 is attached to the attach-
ment 72. The guide plate 35 is composed of a U-shaped
spring and is fixed to opposite side surfaces of the
attachment 72.
[0046] As shown in FIGS. 1 and 2, a hole 35a is
formed in a central portion of the guide plate 35. The
lower end of the cutter 30 projects downward a pre-
scribed amount from the guide plate 35 through the hole
35a.

[0047] The body 10, the holder 20, the cutter 30 and
the piezo actuators 40 have a common center axis L.
This center axis L and the centers of the four plate
springs 7 are arranged on a same vertical plane. Since
the scribe body A comprises, as chief component ele-
ments, the body 10, the holder 20, the cutter 30 and the
piezo actuators 40, the vertical axis (line extending
along the vibrating direction) passing the weight of the
scribe body A is either in alignment with the center axis
L or located at its nearby area. Accordingly, it can be
said that the vertical axis passing the weight of the
scribe body A is located on an almost same vertical
plane as the centers of the four plate springs 7. In other
words, the weight of the scribe body A is located either
on the vertical plane (plane extending in the vibrating
direction) passing the centers of the four plate springs 7
or at its nearby area.

[0048] As shown in FIGS. 1 and 3, an air cylinder 80
(pushup mechanism) is vertically attached to the base
plate 3. On the other hand, an L-shaped bracket 85 is
fixed to a side surface of the body 10. A vertical short
rod 86 is threadingly engaged with the bracket 85. The
short rod 86 and an upper end of a rod 81 of the air cyl-
inder 80 are in opposing relation.
[0049] Operation of the scribe device thus con-
structed will now be described. When the adjustment
screw 35 is screwed, the piezo actuators 40 and the
holder 20 are moved downward. In accordance with this
downward movement, a downward force is exerted to
the plate spring 61 through the spring fixing portion 21.
A downward force is also exerted to the ball 62 through
the screw 63. Since the plate spring 61 is fixed at its
opposite ends to the expanded portions 12 of the body
10, the plate spring 61 is resiliently deformed by the
downward force. Since the ball 62 is retained by the
receiving plate 64 fixed to the body 10, it is resiliently
compression-deformed. A resilient restoring force of the
plate spring 61 and ball 62 serves as a force for biasing
the holder 20 upward with respect to the body 10. As a
consequence, the bottom surface 25a of the receiving
space 25 of the holder 20 is biased towards the piezo
actuators 40 and a pre-load (force in a direction for axi-
ally compressing the piezo actuators 40) is applied to
the piezo actuators 40 sandwiched between the bottom
surface 25a and the lower end portion 55a of the adjust-
ment screw 55.
[0050] As the screwing amount of the adjustment
screw 55 is increased, the pre-load applied to the piezo
actuators 40 is increased. After the pre-load adjustment
using the adjustment screw 55 is finished, the lock nut
57 is tightened to prevent the adjustment screw 55 from
getting loosened.
[0051] A scribe line is formed on the plate glass 100
(workpiece) set on a horizontal installation table 90
using the scribe device which has been subjected to
pre-load adjustment treatment. At an initial stage, the
cutter 30 of the scribe device is horizontally away from
the edge of the plate glass 100 and located in the lower-
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most position (position corresponding to the lowermost
position of the slider 6). In that state, when the moving
mechanism 2 is driven to cause the moving base 1 to
move in a horizontal direction, the body 10, the holder
20 and the cutter 30 move in the same direction alto-
gether. Then, the guide plate 35 attached to the holder
20 is brought into abutment with the edge of the plate
glass 100 and the cutter 30 is guided onto an upper sur-
face of the plate glass 100 by the guide plate 35.

[0052] As mentioned above, a pressing force is nor-
mally exerted to the cutter 30 with respect to the upper
surface of the plate glass 100, with the cutter 30 placed
on the upper surface of the plate glass 100. This press-
ing force is attributable from their own weights of the
body 10, the holder 20, the slider 6, etc. The pressing
force can be adjusted by removably attaching a weight
95 to the body 20.
[0053] A scribing operation is practiced with the cut-
ter 30 pressed against the surface of the plate glass 100
by their own weights of the body 10, etc., as described
above. Specifically, the moving base 1 is moved by the
moving mechanism 2 to cause the cutter 30 to move
along the plate glass 100. And a high frequency voltage
is supplied to the piezo actuators 40 to cause the piezo
actuators 40 to be cyclically expanded and contracted in
the axial direction. Then, vibration of the holder 20
caused by the cyclic expansion and contraction of the
piezo actuators 40 is transmitted to the plate glass 100
through the cutter 30. As a consequence, a scribe line
having a deep vertical crack can be formed. However,
since the pressing force attributable to their own weights
of the body 10, etc. is comparatively small, a horizontal
crack, which would otherwise occur as in the conven-
tional devices, hardly occurs.
[0054] In this embodiment, two piezo actuators 40
are linearly connected together and a synchronized
high frequency voltage is supplied thereto so that vibra-
tions having a double amplitude can be generated, com-
pared with the case in which only one piezo actuator 40
is employed. Owing to this feature, a scribe line having
a sufficient depth can be formed in the case where the
plate glass 100 has a large thickness.
[0055] The frequency of the high frequency voltage
supplied to the piezo actuators 40 is set to about 3 to 30
KHz depending on material, hardness, thickness, etc. of
the plate glass 100.
[0056] In the process for forming a scribe line, the
cutter 30 is normally contacted with the surface of the
plate glass 100 by the pressing force attributable to their
own weights of the body 10, etc. Since the cutter 30 is
never moved away, even in an instant, from the surface
of the plate glass 100, chips can be prevented from
occurring in the nearby area of the scribe line and a
beautiful scribe line can be formed. Since the holder 20
is a rigid body and the cutter 30 is attached to the holder
20 without a provision of any resilient body as an inter-
mediate member, the cutter 30 is vibrated in unison with
the holder 20 and the vibration energy of the piezo actu-

ators 40 can be transmitted to the cutter 30 in a desira-
ble condition.

[0057] Since, in this embodiment, the piezo actua-
tors 40 and the holder 20 are coaxial and the cutter 30
is located on the center axis L thereof, the vibration of
the piezo actuators 40 can be transmitted to the cutter
30 efficiently.
[0058] As described above, since the piezo actua-
tors 40 are incurred with a pre-load by the resilient
restoring force of the plate spring 61 and the ball 62, the
vibration of the abutment member can be caused in
accordance with expansion and contraction of the piezo
actuators 40 in a favorable manner without being
affected by reaction of the workpiece and a scribing
operation can be carried out under a stable vibration.
[0059] The plate spring 61 and the ball 62, as men-
tioned above, have both the roles for applying a pre-load
to the piezo actuators 40 and for resiliently supporting
the holder 20.
[0060] The ball 62 has an additional role for avoid-
ing resonance and preventing the cutter 30 from being
sprung up from the plate glass 100. The plate spring 61
has an additional role for stopping the rotation of the
holder 20.
[0061] Although the plate spring 61 is fixed at the
opposite ends, it includes the bent portion 61a between
the fixed place at the center and the fixed places at the
opposite ends. Accordingly, the vertical positional
adjustment of the holder 20 by means of the adjustment
screw 55 and vibration of the holder 20 are facilitated.
[0062] Since, in this embodiment, the plate spring 7
is interposed between the scribe body A and the slider
6, the vibration transmitted to the body 10 from the
vibration actuators 40 is damped. Accordingly, the pos-
sible occurrence of a resonance can be further less-
ened, the abutment member 30 can be prevented from
being sprung up from the workpiece 10 and a stable
scribing operation can be performed.
[0063] Since the slider 6 is movable by the vibration
transmitted from the body 10 through the plate spring 7,
a large amount of reaction force is not applied to the
body 10. Accordingly, the possible occurrence of a res-
onance can be minimized.
[0064] Moreover, since the plate spring 7 includes
the bent portion 7a, a relative moving amount of the
body 10 with respect to the slider 6 can be increased
and therefore, damping of vibration can be performed
more favorably.
[0065] Furthermore, since the four plate springs 7
are arranged, in the form of one pair, on the left and right
sides of the scribe body A and in addition, at least two
sets of the paired plate springs 7, which are vertically
spacedly arranged, are employed, the scribe body A is
supported by the slider 6 stably and the back and forth
movement (vibration) of the scribe body A is made
along the vibration axis of the actuators 40 (center axis
L of the body 10) without allowing the scribe body A
from being swung drawing a circular arc pattern. Thus,
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the scribing operation can be performed stably from tins
respect as well.

[0066] Moreover, since the center of gravity of the
scribe body A is arranged on or around the vertical
plane passing through the centers of the four plate
springs 7, the scribe body A can be supported stably
from this respect as well.
[0067] When the operation for forming the scribe
line on the plate glass 100 using the cutter 30 is fin-
ished, the supply of power to the piezo actuators 40 is
stopped and the air cylinder 80 is actuated to push up
the body 10 to move the cutter 30 away from the work-
piece 100. Then, the plate glass 100 is removed from
the installation table 90. Thereafter, the moving base 1
is return to its original position and the air cylinder 80 is
actuated in the opposite direction so that the state of
FIG. 1 is realized, in other words, the air cylinder 80 is
brought back to the state in which the upper end of the
rod of the air cylinder 80 is located away from the short
rod 86. By doing so, the body 10 is returned to its lower-
most position.
[0068] The plate glass 100 with the scribe line
formed thereon in the above-mentioned manner is bro-
ken along the scribe line by a breaking apparatus, not
shown.
[0069] It should be noted that the present invention
is not limited to the above embodiment and many
changes and modifications can be made. For example,
it is accepted that an air cylinder is indirectly fixed to the
support table 1 and a distal end of its rod is connected
to or abutted with the slider 6. By this air cylinder, the
slider 6 or the body 10 is biased towards the surface of
a workpiece. It is also accepted that the body 10 and the
holder 20 of FIG. 1 are arranged horizontally and a
scribing operation is performed with respect to a vertical
surface of a workpiece.
[0070] It is also accepted that instead of horizontally
moving the support table 1 which supports the body 10,
it is fixedly secured to a prescribed position and the
moving mechanism 2 is connected to the installation
table 90 so that the plate glass 100 placed on the instal-
lation table 90 is moved.
[0071] Although, in the above-mentioned embodi-
ment, a cutter having a conical or pyramidal configura-
tion is employed, a disc-like cutter may be employed. In
the case where a disc-like cutter is employed, a part of
a peripheral edge of the cutter is provided as a sharp-
ened tip which is brought into abutment with a work-
piece.
[0072] In the above embodiment, although the
opposite ends of the plate spring are fixed to the slider
and the center thereof is fixed to the body, it is accepted
that the opposite ends of the plate spring are fixed to the
body and the center thereof is fixed to the slider. It is
also accepted that one of the vertically arranged plate
springs is fixed at its opposite ends to the slider and at
its center to the body and the other is fixed at its oppo-
site ends to the body and at its center to the slider.

[0073] In the above embodiment, although two sets
of the paired left and right plate springs are arranged in
vertical relation, three or more sets may be employed.
Particularly, in the case where the vibrating direction is
the vertical direction, only one set may be employed.

Claims

1. A scribe device comprising a scribe body (A)
including an abutment member (30) and a vibration
generating member (40) for applying vibrations to
said abutment member; and a support portion (6)
for supporting said scribe body,

wherein said scribe body (A) is supported by
said support portion (6) through a pair of vibration
damping members (7), said pair of vibration damp-
ing members (7) being arranged in opposing rela-
tion in a direction orthogonal to a vibrating direction
with said scribe body sandwiched therebetween.

2. A scribe device according to claim 1, wherein a
center of gravity of said scribe device (A) is located
on or around a plane extending in the vibrating
direction passing through a center of said pair of
vibration damping member (7).

3. A scribe device according to claim 1, wherein at
least two sets of said pair of vibration damping
members (7) are spacedly arranged in the vibrating
direction.

4. A scribe device according to claim 1, wherein each
of said vibration damping member is composed of a
plate spring (7).

5. A scribe device according to claim 4, wherein said
plate spring (7) extends not only in a direction
orthogonal to the vibrating direction but also in an
opposing direction of said pair of plate springs.

6. A scribe device according to claim 5, wherein a
center of said plate spring (7) is fixed to selected
one of said scribe body (A) and said support portion
(6) and opposite ends thereof are fixed to the other.

7. A scribe device according to claim 6, wherein bent
portions (7a) are formed between the center of said
plate spring (7) and the opposite ends of said plate
spring.

8. A scribe device according to claim 1, further com-
prising a slide mechanism (4), said slide mecha-
nism including a guide (5) and a slider (6)
supported by said guide for sliding in the vibrating
direction, said slider being provided as said support
portion.

9. A scribe device according to claim 1, wherein the
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vibrating direction is generally perpendicular so that
said abutment member (30) is pressed against a
surface of a workpiece by an own weight of said
scribe body (A).

10. A scribe device according to claim 1, wherein said
scribe body (A) further includes a body (10) and a
holder (20) supported by said body for sliding in the
vibrating direction, said abutment member (30)
being retained by an end portion of said holder,

said body and bolder having receiving portions
(55a, 25a), respectively, which are in opposing
relation in the vibrating direction, a piezo actu-
ator (40) being sandwiched, as said vibration
generating member, between said receiving
portions, said piezo actuator being cyclically
expanded and contracted by being subjected to
high frequency voltage, and

said holder being biased by said pair of resilient
members (61, 62) such that said receiving por-
tion (25a) is pressed against said piezo actua-
tor.
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